Regulation of the dnaA product in Escherichia coli.
When an E. coli mutant (CRT46, dnaA46), thermosensitive in the initiation of DNA replication, grows at intermediate temperatures its DNA/mass ratio is somewhat lower than normal, but the cells possess an excess of initiation capacity, which can be expressed in the absence of protein synthesis and lead to the accumulation of anomalously high amounts of DNA. A shift-up in temperature causes inhibition of initiation, and at the same time the production of initiation capacity is accelerated. After a shift-down in temperature initiation is released but the production of capacity is inhibited. The initiation capacity is thermolabile. The simplest explanation of these observations is that the dnaA product has a dual role: a positive function as an initiator of replication and a negative control function in its own synthesis.